Purpose -While scaling is a viable approach to respond to growing demand, service providers in contact-intensive services (CIS)such as education, healthcare and social servicesstruggle to innovate their offerings. The reason is that the scaling of CISunlike purely digital settingshas resource limitations. To help ease the situation, the purpose of this paper is to identify and describe the practices used in scaling CIS to support ICT-enabled service innovation. Design/methodology/approach -The research draws on an in-depth analysis of three CIS to examine service innovation practices. The analysis informs model development for service scaling. Findings -The analysis uncovers three practices for service scalingservice interaction analysis, service pivoting and service validationand their related activities that are applied in a cyclic and iterative logic. Research limitations/implications -While the findings reveal that the scalability of CIS is limited and determined by the formative characteristic of personal interaction, this study and its findings describe how to leverage scalability in CIS. Practical implications -The insights into the practices enable service providers of CIS to iteratively revise their service offerings and the logic of creating value with the service. Originality/value -This research identifies and describes for the first time the practices for the scaling of CIS as an operationalisation of ICT-enabled service innovation.
Introduction
The demand for services with high customer interaction is increasing (Buell, 2018; Glushko and Nomorosa, 2012) . In fact, 85 per cent of companies predict higher levels of complexity in the interaction with customers in the upcoming years (Deloitte, 2017) . This focus on personal interaction is central to contact-intensive services (CIS) that rely on personalisation, competence, and trustworthiness of employees (Patrício et al., 2008) . Examples of such services exist in healthcare, education and social services; most of them improve human well-being and are therefore socially desirable (Breidbach et al., 2016) . The characteristics of CISbeing labour-intensive with high personal interaction and individual service delivery imply a resource intensity that constitutes a decisive factor when it comes to adapting service capacity that is relevant whether in reduction or in growth. As CIS are restricted in resources (Chase, 1981) , service providers have to find new ways to innovate their services (Barras, 1986) . In that regard, service innovation means the process of enhancing the service and/or the service delivery offered (Troilo et al., 2017) . Service scaling is a possible operationalisation of service innovation, which refers to the ability of service providers to adapt service capacity (Di Pietro et al., 2018) and is particularly useful given the aforementioned resource intensity and resource restriction of CIS. This service scaling is often enabled by information and communications technology (ICT) (Lewis et al., 2011) .
Unfortunately, most providers of CIS do not have specific knowledge of service scaling or ICT-enabled service innovation because the "[service] innovation process is still deeply rooted in a non-digital past" (Troilo et al., 2017, p. 617) . Consequently, the details of how to implement and realise ICT-enabled service innovation remain unclear (Nambisan et al., 2017) . Furthermore, to date, the design mechanisms of service scaling have been analysed and presented only in an abstract form and are specific to the type of service . In the scaling of CIS with ICT components, personal interactionthe core of CISneeds to be reconfigured to enhance the service . This reconfiguration for a changed capacity may include the adaptation of current value creation for the customer and the value capturing logic for the service provider ( Jin Zhang et al., 2015; Täuscher and Abdelkafi, 2018) . The service scaling is carried out in specific activities that are part of service innovation practices (Droege et al., 2009; den Hertog et al., 2010; Skålén et al., 2015) . An example of such an innovation practice is the recombination of resources (Beverungen et al., 2018) . However, researchers currently lack a deep understanding of the interrelationship between service innovation and scaling ( Jin Zhang et al., 2015) , which is crucial for service scalability.
Despite the high relevance of CIS, understanding continues to be scarce in the literature of service innovation and the practice of how to attain service scalability. Therefore, this study aims to identify and describe practices used in service scaling for supporting ICTenabled service innovation. The specific research question (RQ) is:
RQ. How do service providers achieve scalability of CIS?
To answer this research question, this study identifies and describes the relevant practices of service scaling found in three in-depth case studies of CIS. The findings reveal insights into the practices of scaling CIS and related activities.
The remainder of this paper proceeds as follows. The next section on related literature provides background on service innovation practices and the scaling of CIS. Afterwards, the research methodincluding the practice-based approach, the case-based data collection as well as the interpretive and in-depth analysis, which all build on each otheris explained to ensure the traceability of the findings. The subsequent presentation of the findings includes insights into three specific scaling practices and the service innovation process. Finally, the discussion and the conclusion indicate the value of the rich descriptions, provide implications for research and practice as well as explain the study's limitations and related avenues for future research.
Related literature Service innovation practices
As mentioned in the introduction, service innovation means the process of enhancing the service and/or the service delivery (Troilo et al., 2017) . It includes the revision of a service and the logic of earning money (Chew, 2016) . The service innovation process is used to enhance intangible offerings and/or provide new or enhanced ways to deliver them (Helkkula et al., 2018; Troilo et al., 2017) . Service innovations are based on a reconfiguration of new or existing resources (Beverungen et al., 2018; Lusch and Nambisan, 2015; Witell et al., 2016) . While the successful realisation of a service innovation generally encompasses progress from the creative act to the commercialisation (Wooder and Baker, 2012) , objectives are individual to the service providers (Witell et al., 2016 . Two dimensions of service innovation performance are strategic competitive advantage and commercial success (Storey et al., 2016) . The service innovation process is related to new service development (Papastathopoulou and Hultink, 2012) but focuses on existing offers (Witell et al., 2016) . The service innovation practices included in the process are activities that improve existing resources, provide a competitive advantage and enable a better financial performance (Chen et al., 2009) . Therefore, ICT represents a "critical factor underpinning all service innovation dimensions" (Troilo et al., 2017, p. 620) . ICT is an enabler and resource that increases productivity and efficiency in service delivery (Barrett et al., 2015; Chen et al., 2009; den Hertog et al., 2010) . Nonetheless, the details of the service innovation process remain unclear and reveal a research gap because previous studies have only observed the process on a meta-level (Nambisan et al., 2017) .
Service innovation practices, the activities in the service innovation process, focus mainly on the service concept, the service processes and the customer experience (Troilo et al., 2017) . These key aspects of service innovation are related to a broader view of service design (Patrício et al., 2011) and are expressed in the usage of methods and tools from service design (Leimeister, 2019) . In the service concept, the service provider defines the "customer needs to be satisfied, how they are to be satisfied, what is to be done for the customer, and how this is to be achieved" (Goldstein et al., 2002, p. 123) . The "what" of the service is the value proposition that communicates "a superior value package to targeted customers" (Payne et al., 2017, p. 472) . The specification of this value proposition should be explicit, granular and focussed . The service processes and delivery relate to the "how" and are revised according to the service concept (Bitner et al., 2008; Helkkula et al., 2018) . These revisions influence the interfaces between customers and service providers (Teixeira et al., 2012) . Lastly, the outcome of service innovation is linked to the service experience (Patrício et al., 2011) and, thus, is related to the interaction between provider and customer that occurs within the service (Helkkula et al., 2018; Leimeister, 2014) . Thereby, the service experience focuses on the outcomes of the interactions (Patrício et al., 2008) . Despite the existence of studies concerning the service innovation process, research is still lacking an integrated view of its key aspects (service concept, service processes and customer experience) and their (inter-) relationship (Chew, 2016) .
The details of the service innovation practices are of particular interest (Droege et al., 2009; den Hertog et al., 2010) . Unlike practices in service design and new service development (Yu and Sangiorgi, 2018) , the content of the practices has not hitherto been reviewed . Therefore, Table I provides details and definitions for the three key aspects of service innovation: service concept, service processes and customer experience.
Prototyping and feedback are accompanying constructs of all key aspects in service innovation as they aim at iteratively improving the service offered (Ojasalo and Ojasalo, 2018; Leimeister, 2019) . Service prototyping is "about making services visible, to learn and communicate about services" (Blomkvist and Holmlid, 2010, p. 9) . Service providers involve customers at various points for concrete ideas for improvement, feedback (Edvardsson et al., 2012; Russo-Spena and Mele, 2012) and evaluation (Meiren and Burger, 2010; Skålén et al., 2015) . Service prototyping can refer to the core of the service concept on a strategic level (Meiren and Burger, 2010) or on an operational level, like the service processes (Bitner et al., 2008) and the service delivery (Chen et al., 2009) . Thereby, the service interface and interaction with the customer are operational parts of the service concept (Karlsson and Skålén, 2015; Meiren and Burger, 2010) . The reconfiguration of resources in service innovation is primarily directed towards the customer value as the perception of what a service is worth to a customer and/or the firm performance as improvement in competitive advantage and financial performance (Chen et al., 2014; Martelo Landroguez et al., 2013; Möller et al., 2008) . Obviously, the customer value is not solely influenced by the service provider itself but increasingly by a network of different actors (Agarwal and Selen, 2011; Lusch and Nambisan, 2015) . After the service innovation, the service concept should match the business concept (Agarwal and Selen, 2011) to enable improvements in firm performance (Chen et al., 2009) . Thus far, detailed activities in these service innovation practices are missing .
Scaling of CIS
If a service provider is unable to cope with the growing number of inquiries, as it is the case in CIS such as healthcare, education and social services, either not all customers will be served or the quality of service will decrease (Zhao and Di Benedetto, 2013) . Neither case is desirable for the company or the customer. Service scaling means the flexible adaptation of service resources to meet the needed capacity. Scalability is a (mainly technical) design characteristic of systems, networks or processes when adapting to growing volumes (Bondi, 2000; Hill, 1990) . Service providers have the option to use vertical or horizontal scaling for influencing the characteristic of scalability in their services. In horizontal scaling, new resources are added to increase the capacity of the service. In the context of CIS, those new resources predominantly include investments in new personnel (Chase, 1981) . In vertical scaling, the existing service personnel are enabled by adding resources to adapt to the capacity. Complete scaling of a business requires three activities: outsourcing of high-cost tasks, providing self-customised value propositions to users and enabling a flexible adaptation of value creation capacity for the customer through modular design (Täuscher and Abdelkafi, 2018) . While different examples of service scalability can be found in the literature for digital settingssuch as scaling infrastructure (Lewis et al., 2011) or scaling of the user base )there is a lack of operationalisation on ICT-enabled service innovation and scaling of CIS involving personal interaction (Leimeister, 2014) .
The way CIS create value impedes the use of horizontal scaling, because CIS are "customized services that are labor-intensive with high customer interaction in service delivery" ( Jaakkola et al., 2017, p. 337) . These services entail a high degree of contact intensity with personal interaction between service providers and their customers (Teixeira et al., 2017) . Thus, these services include customer value as value-in-exchange which means that the value is uniquely and phenomenologically determined by the customer (Martelo Landroguez et al., 2013) . The innovation of CIS presents a challenge for service providers. On the one hand, the high degree of contact intensity in these services Agarwal and Selen (2011) ; Lusch and Nambisan (2015) Customer experience The representation of the interaction between the service provider and the customer; includes (infra-) structure and customer integration, and customer touch points
Revising service encounter and interface Karlsson and Skålén (2015) ; Meuter et al. (2000) Revising customer integration Edvardsson et al. (2012) ; Russo-Spena and Mele (2012) Table I . Key aspects of service innovation practices in literature determine the value creation for the customer and limit the innovation capability Vargo and Lusch, 2016) . This includes the limitation of resources because employees can serve only a fixed number of customers (usually one) at a time and the individuality is a necessary condition in the value creation for the customer (Chase, 1981) . On the other hand, the service capacity is difficult to adapt when the demand changes because service personnel as resources are limited and not divisible. Hence, a difference between digital settingssuch as cloud servicesas the origin of scaling and the scalability and CIS exists where marginal costs are significantly higher . Additionally, a strong interdependence between the organisational context and the ICT in service companies exists (Storey et al., 2016; Troilo et al., 2017) . Personal interaction can rarely be outsourced ( Jin Zhang et al., 2015) . Generally, extension via horizontal scaling is associated with difficulties because of restrictions in resources such as service personnel . Vertical scaling can be realised with existing service personnel. Therefore, vertical scaling is the preferred option in CIS (Barrett et al., 2015) and is used synonymously with the term "scaling". Given the high interdependence between the organisational context and the ICT in companies providing CIS, understanding design restrictions is crucial for scalability. However, as of now, vertical scaling as the preferred option in CIS and the understanding of design restrictions is an under-researched topic.
Research method Research objective
The objective of this study is to identify and describe the practices used in scaling CIS and thereby to support service providers in ICT-enabled service innovation. This requires an in-depth analysis of the scaling activities and their context (Schatzki, 2001) . To do so, this study draws on a practice lens that is mainly used in social sciences and sociology (Feldman and Orlikowski, 2011) . However, the practice approach is not unified (Feldman and Orlikowski, 2011; Nicolini, 2009 ), but practices can be understood as "embodied, materially mediated arrays of human activity centrally organised around shared practical understanding" (Schatzki, 2001, p. 11) . Therefore, this understanding is used as a working definition of practices. Its inherent "arrays of human activity" as well as their corresponding context can help to inform theory and practice (Feldman and Orlikowski, 2011) . The analysis of the specific activities for scaling CIS can reveal patterns and relationships across the actions (Nicolini, 2009 ). To gain these insights, a practice-based lens is chosen. These insights allow for the identification, description and better understanding of concrete service innovation practices. However, the understanding of service innovation practices is still in the early stages of development Vargo and Lusch, 2016) . The identification and description of concrete service innovation practicesin this study for scaling of CIScan contribute to a better understanding of service innovation (Witell et al., 2016) .
Case selection
Given that the objective of this study is to distil rich insights about service innovation practices, a qualitative research design is appropriate. A case-based setting with an interpretive and in-depth analysis (Walsham, 1995 (Walsham, , 2006 is used. The unit of analysis is one specific CIS and its ICT-enabled scaling; this unit of analysis has been used before to understand service innovation (Russo-Spena and Mele, 2012) as well as the introduction of ICT (Orlikowski, 2000) . To ensure the generalisability of this study's findings, the case selection was based on the formative characteristic of CIS (the degree of contact intensity) as a basis for comparability and the possibility of scaling and scalability (the degree of technology in the service).
The degree of contact intensity describes the extent of personal interaction in the service, which can be an indicator of the individualisation of the service delivery . To achieve comparability of the findings, this study uses three particular CIS with a high degree of contact intensity:
• Case A is a home care service in Northern Germany that provides professional nursing to elderly people who cannot cope with everyday life. The high contact intensity of the service is reflected in the personal attention of a care worker towards a person in need of help. Thus, the service is based on intensive assistance and an entirely offline service delivery.
• Case B is a transportation service in Southern Germany that organises drivers for specific everyday trips of elderly people. The high contact intensity of the service is reflected in the trips made by drivers for citizens in need of transport. The processes of coordination include personal matchmaking between 3,800 potential customers and drivers.
• Case C is a matchmaking service for volunteers in Switzerland that offers volunteers everyday jobs in voluntary organisations. The matchmaking processin which volunteers are placed in over 3,000 associations/NGOsreflects the high contact intensity of the service. Volunteers prefer telephone consultation because of the uncertainties in the matchmaking process.
In contrast, the degree of technology reflects the level of ICT-enabled service provisioning and is an indicator of the scalability of the service (Lewis et al., 2011) . The objective for each company was to scale the capacity of the service with limited resources via the implementation of a service platform that can "create value by facilitating interactions between external producers and consumers" (van Alstyne et al., 2016, p. 57) . To contrast the service scaling practices and generalise the findings on CIS, the cases had different starting points and objectives varying in the degree of technology:
• Case A (low degree of technology) involves an offline service with no specific technology used. The intended service scaling should enable greater concentration of the nursing on the person seeking help by replacing individual service parts with automated ones.
•
In Case B (medium degree of technology), telephone consultations are used to make the transportation service available to other citizens of the small town. The service scaling via the platform should provide an online process replacing a large part of the coordination tasks.
• In Case C (high degree of technology), the customers have the possibility to contact the voluntary organisations via the website or telephone. The service scaling includes more standardised and more simple processes that should require less personal consultation and less manual control by the employees for initiation, arrangement and coordination.
Data collection
The three cases are built on a rich set of data over a three-year period (11/2014-11/2017) . In this period, all CIS were revised in the context of projects that covered the implementation of service platforms. The projects consisted of two parts: a technical part comprising the development and testing of a service platform and a business part comprising the companyindividual design of the service concept and implementation of the service processes. This data set was extended over time to allow for further analysis. Further information extended the information in the analysis. The data collection contained data from workshops with participant observation, interviews with analysis of memos and notes, project documents with document analysis and the development level of the ICT components. Table II provides details of the data collected in the projects and how it was used in the analysis.
Primary case data were collected in 13 project workshops via participant observations (Glaser and Strauss, 1999) . The main purpose of this data collection was to directly capture the activities in scaling CIS. The participants in the workshops were the three project teams in the three different cases with the respective project leads and overall 14 project team members with industry expertise. These workshops were held during the project time to coordinate the service innovation activities and to make decisions regarding the scaling of individual services. Workshop discussion topics covered the definition of the objectives, consolidation of the analyses, requirements analyses for the services, definition of ICT components, modification of services and service concept as well as training on, analysis of, and feedback to the services. The research team was able to attend these workshops as involved researchers (Walsham, 1995) and capture detailed information about activities of the individual project teams (Feldman and Orlikowski, 2011; Nicolini, 2009 ) for scaling the services. Additionally, the activities in the workshops provided data that included the planning of the next steps. The observations were captured in detailed notes about the activities and enhanced with information from the workshop documentation.
The workshop data were triangulated (Gibbert et al., 2008) by informal interviews, project documents and the level of development on the platforms. Overall, 32 interviews took place with project leads and team members before and after the workshops. Although interviews have their limitations in the study of practice, the purpose of gathering these data for analysis were to capture the interpretations of the project team regarding the activities in the workshops and the context of the project setting. Therefore, the focus of the interviews was on their understanding of the project, their individual objectives, user involvement, requirements and modifications to the services, evaluation of scaling and the project achievements. Additional information determined the number of interviews for theoretical saturation (Glaser and Strauss, 1999) . The findings and statements from the interviews were documented using memos and field notes. Moreover, 15 project documents provided insights into the understanding of the project members regarding the progress and the results of scaling. These documents were helpful for understanding the results regarding the service concepts, the processes, the ICT components and the business logic. The main purpose was to reflect on prior information that was communicated to external stakeholders. The rich insights from the three sources (workshops, interviews and documents) have been reflected on the level of development of the ICT components and the CIS, which were presented in the form of mock-ups and market-ready platforms.
Data analysis
The objective of the data analysis was the specification of service scaling practices and their interrelationships. Following methods of qualitative data analysis (Gioia et al., 2013; Miles et al., 2014) , a two-stage approach was used: first stage, identification of service scaling practices, and second stage, detailing of the service scaling practices.
In the first stage, the analysis of the workshops and interviews enabled the identification of the service innovation practices within the cases. Methods like service blueprinting (Bitner et al., 2008) or business model design (Osterwalder and Pigneur, 2010) and decisions for service scaling were part of the respective activities. The explanations in the interviews provided more detailed insights into the context of the scaling activities such as the concrete objective to use a service blueprint. Descriptive coding of activities allowed structuring and filtering of the collected data into nine first-order concepts, see Figure 1 . The concepts were labelled either by the workshop activities or the activities included in the documentation. The descriptions from ICT-enabled service innovation the interviews enabled the filtering of the activities regarding service scaling. This included a search for alternative influencing factors and resulted in the condensation of the concepts to the completed set of activities in scaling CIS. An aggregation of these concepts into meaningful thematic blocks structured this collection of activities. This structuring resulted in nine coded second-order themes: value definition, service specification, module definition, business modelling, process modelling, ICT component development, customer acceptance testing, field testing and value review (see Figure 1 ). The themes were named based on containing firstorder concepts or were specifically mentioned by the interviewees.
In the second stage, cross-case synthesis (Miles et al., 2014) revealed data similarities and differences in the three cases. A repeated alternation of perspectives between individual cases and the entire set of cases enabled the interpretation of the activities (Nicolini, 2009 ). These evidence-based activities were validated based on findings in related literature on service innovation. The cross-referencing of the different cases with the project documents and the level of development in the ICT-enabled service allowed the analysis of the causal relationship of the activities. Within the three cases, three repeating practices were identified: service interaction analysis (i.e. analysis of the defining parts of the CIS), service pivoting (i.e. adaptation of service concepts and processes) and service validation (i.e. testing and review of the improvement). A summary of this data structure as a first intermediate result is depicted in Figure 1 . In accordance with the data-analysis objective, the overall output of the synthesis is the description of the practices (Reckwitz, 2002) . Statements based on interview notes and documentation provided evidence of these findings. Moreover, the 
Findings
The service innovation projects and the scaling of the CIS in the included cases were successful as they simplified the service processes and reduced the employees' workload. However, a project lead described the results as follows:
Thanks to the service platform, we have a more automated service. We can prove this with our performance indicators that show a higher volume of transactions. However, we still work with people that talk to each other. That's a good thing because this is the core of what we do, but it's not a fully automated process. (Project lead, Case A)
Thus, the result with the most comprehensive consequences in the cases is that the scalability of CIS is limited. This limitation is because of the peoples' involvement in the process. The characteristics of CIS and particularly the personal interaction as a source of value creation for the customers impede full scalability of these services. The service providers overcame this limitation with a specific focus on the personal interactions of the services and respective activities for improved scaling of these interactions.
The following examples and excerpts from the interviews and project documents explain the individual activities of the three identified service innovation practices: service interaction analysis, service pivoting and service validation.
Service interaction analysis
At the beginning of the projects, the project teams focussed on the identification and analysis of existing structures in service interactions and on learning about the need for improvement in scaling. The review of existing structures occurred in workshop settings and included discussions about customer value, customer experience, and customer process. When it was determined in other practices for service scaling that value and processes of the service are not yet clear for revision or the customer, a new interaction analysis was carried out. Thus, the other practices constitute a feedback mechanism for the findings of the service interaction analysis. The practice of service interaction analysis was found to involve three activities: value definition, process visualisation and module definition. Furthermore, insights into the practice of service interaction analysis led to a proposition regarding the practice and scaling CIS. Value definition. The first activity in the workshop sessions included the definition of the specific offered services by identifying their respective process starts and ends. The value proposition to customers was analysed using a value proposition canvas (Osterwalder et al., 2015) to focus on customers. Lead users that are "users whose present strong needs will become general in a marketplace" (von Hippel, 1986, p. 791) reflected on value propositions, and their reflections were used to validate the assumptions of the project teams. This reflection resulted in a current service concept that reflected the fundamental value of the service to the customer and the service provider. One of the participants of the workshop explained the impact of the initial service analysis:
In the analysis [of the service], it is critical for us to have regular feedback from important users. In the beginning, they can provide us valuable input and we can adjust the service very quickly and before investing too much. (Project lead, case B) Service specification. The specification of the services was implemented in the workshop activities by the visualisation of the service delivery and interaction points with the customers. The workshop discussions centred on the process steps and the value of the interactions including the existing ICT components. Service blueprinting (Bitner et al., 2008) as a tool for process visualisation allowed in-depth discussions of the processes and existing ICT components in this process. This resulted in identifying possible impediments in the process and the variability in capacity:
First, we have to find out where the service and processes have weaknesses, where the bottleneck is, before we could start thinking about the service platform. This most often concerns personal interactions in the service. (Project team member, case C)
The service processes and the service blueprint had different characteristics and forms. For example, in cases B and C, a concrete process description was created, whereas in case A only a basic concept was described because formal processes were not specified before.
Module definition. After the definition of the existing services and processes, the project team focussed on possibilities for modularising the service delivery within the process structures. The services were divided into logical parts that generate value on their own, e.g., the initiation of a matchmaking process in case C. The different modules of the services were chronologically structured to provide starting points for further discussion. This structuring enabled the identification of valuable service modules including interaction with the customers. The modules were perceived as helpful by the project teams with their defined interfaces, and dedicated customer value, customer process and customer experience enabled easier reconfiguration. The team members ranked the modules where service scaling was useful based on their probability to promote or prevent scaling, which in turn was discussed in the projects with the lead users. Those involved perceived the need for action in interaction as an important "take away message" (Project lead, case C). Findings and output for the project team from this activity are potential fields of action in the service scaling:
The main objectives were to identify information deficits, end user needs, […] , analyse the shortcomings […], and define the processes […]. The deliverable is an input for the detailed requirements for the system architecture and development of a [service] platform. (Draft service specification)
The insights into the identification and analysis of existing structures led to the following proposition for service interaction analysis as part of scaling CIS:
P1. The scaling of CIS involves the definition and analysis of service value, processes, and structures to identify the interactions that promote or prevent scaling.
Service pivoting
In the workshops to redefine the ICT components, the teams planned the service innovation with the revision of the service concept and processes with ICT components and started the implementation of ICT-enabled services. The objective of the workshops was to conceptualise scaling in the service concept and service processes. The term service pivoting is based on the revision of startups (Ries, 2011) and was mentioned by the project lead in case C. Service pivoting aims at the revision of the serviceincluding ICT componentsto improve the service capacity and scalability. As a result of this service pivoting, the revised service concept is implemented in an ICT-enabled service that offers the intended service scaling. The workshops revealed three activities of the service pivoting practice: business modelling, process modelling and software development. Furthermore, insights gleaned from this led to a proposition regarding the service pivoting practice and scaling CIS. Business modelling. The revision of the service concept required the definition of the scope of scaling and degree of digitisation in the service. A critical discussion in the workshops concerned the revision of the service concept, specifically the question of how the scaling can be implemented. For example, in case B, the focus was on the coordination of a specific driving service because it had the highest potential for scaling. The building blocks of the business model canvas (Osterwalder and Pigneur, 2010) served as starting points for the discussion of the dependencies in the service processes and modules. The integration of ICT components into the existing service parts was checked in each building block and the overall logic of the service was validated. In case A, this discussion and user feedback led to the extension of the service with components for communicating a clear value proposition, usability, and activation. The project leads ensured that service scaling was the focus of the activities. The validation of the business logic forced a revision to the developed ideas. The feedback from the customers and service employees led to a clear vision and requirements:
Involving our end users in the process of designing a usable online platform helped us to understand their issues and requirements […] . We could discover their way of thinking and how our product could make it work better for them. (End user framework report) Process modelling. Process configurations were developed and were iteratively improved based on feedback from customers and service employees. Automation with ICT components was planned where personal interaction was not necessary or desirable. A "satisficing" solution for the service provider consisted of an intelligent interplay of personal interaction and ICT components. In the discussion, a decisive argument for a combination of ICT and non-ICT components in case B was that its customers could use the ICT componentssuch as the booking of driveswithout help. It was essential for the service providers that the core of the service remained stable:
The [service] platform is considered as a working tool for better organisation of [the service], documentation of processes and coordination […] leading to higher efficiency (reduced costs) and possibly reduced workload. (Final service specification) As a result, the process requirements for scaling of CIS were three-fold: flexibility in the service delivery, decision-making authority of service employees and use of existing data. First, the analysis revealed interactions with customers that did not add value to the flexibility of the service delivery. The requirements for automated processes allowed an individual service delivery. Second, regarding decision-making authority, the process analysis made the rigid processes evident. The requirements allowed service employees to manage the problemsolving in the service delivery and evaluate the results for new customer needs. Third, regarding using existing data, the feedback from customers regarding the ICT components implied that further data collection was considered ineffective. Therefore, the requirements included the need that existing data was used and standardised.
Software development. The individual ICT components for the service modules were developed according to the requirements of business and process modelling. For this purpose, a solution architecture was developed that technically translated the requirements into functionality. This architecture was discussed within an expanded project team with development expertise for ICT components. The focus of the discussion was on the usability of this solution architecture for the customers and the service personnel. During the actual development of the ICT components, the service prototypes were discussed with the lead users to assess whether all requirements had been included. Thereby, the implementation of documented requirements was extended with the feedback. Additionally, this development of the individual ICT components was done with service prototyping to quickly test key functionality of the services. In this service prototyping, the requirements and developments were constantly questioned and refined. The focus of the project team at the end of the first developments was a verification of the intended scaling of the service. The project team members mentioned that this practice exceeded the activities in the workshops and included the iterative development and requirements refinement of ICT components:
Various points of contact with end users such as interviews provide insights in their wishes and further requirements […] . The piloting provides means to the development and provides feedback to the same. The comments by the users provide valuable input for a [software] development. (Evaluation report) The insights about the revision of the service concept and processes led to the following proposition for service pivoting as part of scaling CIS:
P2. The scaling of CIS involves the iterative specification, implementation, and refinement of the service regarding its business logic, its underlying processes, and software components.
Service validation
The service providers introduced the services to the market and tested the ICT-enabled service with real customers. The ICT components and services were at an advanced development stage and were described as a "minimum viable service" (Ojasalo and Ojasalo, 2018) . The objective of the tests was the gathering of customer feedback regarding the implemented requirements, the functionality and usability of the ICT-enabled services and the verification of the scalability. The outcomes were opportunities for revision that enable the validation of objectives. In summary, the service validation aimed at testing and refining the market-ready service's performance and customer acceptance. The activities of the service validation practice included customer acceptance testing, field testing and value review. Furthermore, detailed study of these activities resulted in a proposition. Customer acceptance testing. The focus of the workshops was on the validation of the scaling within a specific context. In the interviews, the project team was rather critical concerning the customers' acceptance of the ICT components. Therefore, the planning of the acceptance tests included the specification of the test purpose and test scenarios. The tests' purpose comprised the ability of ICT components to contribute to scaling in the service processes. The test scenarios were concrete applications of scaled services. After this specification of the test scenarios, functionality tests for the ICT components took place. Afterwards, the acceptance tests were started. Fundamental topics regarding usability were raised by the customers during the walkthroughs of the processes that included changes in services and ICT components. These topics were structured and prioritised according to their importance for creating customer value. For example, in case A, privacy concerns regarding the online platform came up. The focus on the specific application enabled functionality and usability testing in the service process:
The overall idea [of testing] was to start the platform with specific services for the end users and the end-user organisations. This approach quickly reveals the specific needs of the end user. (Draft business plan) Field testing. The acceptance tests resulted in a ready-to-market ICT-enabled service. The services were tested in two rounds of field tests for each of the three cases. The first round aimed at ensuring that the functionality and practicality for customers and employees supported daily business. The project team reported that the testing resulted in feedback that improved the quality of the service. This feedback included improvement suggestions to the user interface and the lead time of services. The project team continued to test the scaling of the service in the second round in a revised form. This time, the users were trained intensively in dealing with ICT components. The results of the cases revealed that the revision of the CIS depended on the interaction of ICT and non-ICT components. The combination of personal interaction and ICT components interacted in such a way that scaling did not disrupt the processes but rather allowed employees more personal interaction. The interactions were thoroughly reviewed and emerging improvements were documented for further development. In these improvements, the real customer processes served as orientation:
The business logic [of the service platform] was well-tested and improved to meet the highest market standards. The time […] was devoted to refining the already tested solutions. (Testing report) Value review. The decisive factor for further actions was whether more customers can be or have been served while providing the same service quality. Therefore, the activities within the project team focussed primarily on measuring service performance. The result of the field tests was the proof-of-concept for the service scaling improvement. The three cases included an improved flow of customers through the processes. In case A, the first-time introduction of ICT components revealed the greatest effects on customer involvement. Other than service performance, the project team focussed on the logic of the service concept. This includes the integration of the ICT components and the modular design in the value creation for the customer. The project team reported that the value logic of the CIS adapted slowly because of the familiar personal interaction. Therefore, in the transportation service (case B), both service processesold and newran parallel during the transition period. When the scalability and consistency of the CIS could be verfied, the development and revision of the CIS was started again as soon as the service demand reached a critical level. The validation could lead to a rejection of the ICT-enabled service, which resulted in a further revision in the service pivoting or further analysis via the service interaction analysis:
The [services] went through a couple of interesting developments within the course of the project. Starting from a very vast offer of services on the platform, [a specific service] was soon recognised to be the most interesting service to focus on. (Final project report) The insights about introduction of the services to the market led to the following proposition for service validation as part of scaling CIS:
P3. The scaling of CIS involves the testing and evaluation of functionality, acceptance, usability, and practicality of the market-ready service.
Model development
The identified practices for service scaling are service interaction analysis, service pivoting and service validation. These practices enabled the service providers to revise their CIS to increase scalability. The increase in scalability is manifested by the flexible adaptation of service resources: [ The services] provide [the users] with easy-to-use ICT-supported solutions. In doing so, the [service platform] project increases transparency of demands and offerings, allowing for flexible and selfdetermined participation. (Evaluation report)
The practice of service interaction analysis was the entry point to service scaling. In this practice, service providers clarified which parts of the service are high in personal interaction and thereby which parts promote and prevent service scaling. Furthermore, the practice includes identifying which modules of the service can be supported with ICT while ensuring the same or an even higher customer value. The service pivoting practice improved the service capacity by adapting the service concept, the processes and structure of the service. The focus of the improvement was in the ICT-enabled service as being a materialisation of the service innovation. The adjustments were based on customer value creation possibilities of the resource reconfiguration. The important coordination occurred in the interfaces between personal interaction and ICT.
Once the service adjustment was ready for the market, the service provider and the customer tested it via the practice of service validation. This practice includes checking whether the service is more efficient than before and making modifications to ensure that it is. The activities in the workshops illustrated, however, that service scaling is centred around increasing value for customers and service providers. Feedback and iteration in the individual activities of the service scaling practices and the return to the previous activities are an integral part of the procedure:
Applying an agile approach and involving the user on a regular basis as well as automated deployment and testing allowed to deliver and improve an integrated solution step by step. (Final project report) These insights led to the following proposition regarding the interrelationship of practices in the scaling of CIS:
P4. The scaling of contact-intensive service involves a cyclic and iterative process of practices that aim at responding flexibly to changing demand and improving value for the users and service providers. Figure 2 summarises this relationship between the three practices and the nine activities, depicting the cyclic innovations logic in a service scaling concept.
Discussion

Theoretical contribution
This study identifies and describes for the first time the three practices for scaling CIS: service interaction analysis, service pivoting and service validation. In contrast to existing research, these practices provide details of the service innovation process that have hitherto been considered only on a meta-level. The practices cover a cyclic and iterative process including the following (summary of the propositions): the definition and analysis of service value, processes and structures; the iterative specification, implementation and refinement of business logic, underlying processes and software components; and the testing and evaluation of functionality, acceptance, usability and practicality. The insights on service interaction analysis offer details about the operant resources that previously have been considered as input for the service innovation practices (Chen et al., 2009) . In detail, the analysis was identified as practice itself that serves as a prerequisite to determine problems with volume and scalability. In this context, the interaction between customer and service provider was considered as the focus of scaling. The outcome of the analysis includes defined customer value, customer process and customer experience that enable the identification of service modules and operationalise the findings of Täuscher and Abdelkafi (2018) on modular business design. Thus, the value definition, the process visualisation and the module definition are an extension of the innovation process.
Furthermore, the insights on service pivoting complement the discussion on ICT-enabled service innovation (den Hertog et al., 2010; Troilo et al., 2017) with an operationalisation of activities and skills needed that was missing before. The iterative specification, implementation and refinement of the ICT-enabled service were identified as part of the revision process for scaling in CIS. This iterative approach enables the identification of interdependences between the organisational context and ICT that is part of an ongoing discussion in literature (Storey et al., 2016; Troilo et al., 2017) . The findings from this study demonstrate more clearly than previous research that an interplay of the personal and ICT-enabled processes allows limited scaling of CIS and advanced knowledge about design restrictions in ICT-enabled service innovations.
The insights on service validation demonstrate how services can be adapted more effectively to the requirements of customers in the service innovation process. Specifically, the service validation practice illustrates that testing and evaluation of functionality, acceptance, usability and practicality are the core of customer feedback (Edvardsson et al., 2012; Russo-Spena and Mele, 2012) . This validation of the service concept, the service processes and the customer experience give a desired integration of the key aspects in service innovation (Chew, 2016) and stand in contrast to the existing literature (Table I ). The combination of validation with customer acceptance testing and the field testing creates the prerequisite for an acceptance in the value review by the project companies. The description of the practices explicates prototyping and feedback that were implicitly included in iterations with the customer and thus represents an extension of the literature.
Implications for practice
The findings reveal that the formative characteristic of personal interaction limit and determine the scalability of CIS. However, the service scaling practices of service interaction analysis, service pivoting and service validation allow a substantial enhancement of CIS offerings and service delivery that leverage the scaling opportunities within the limits of personal interaction in CIS. Therefore, the findings offer implications for practice. The practice of service interaction analysis reveals that an analysis and definition of the innovation object can be useful for finding effective service scaling approaches. In particular, the practice illustrates how companies can focus on scaling in CIS and in service innovations. Thereby, the visualisation of the service concept, service processes and ICT components promotes discussion and offers starting points for scaling services. A further breaking down of the CIS into modules can offer concrete starting points for scaling and innovation in a limited area that is relatively independent of the overall service. In summary, a simplification of the problem can be achieved using the practice of service interaction analysis.
The practice of service pivoting indicates that the augmentation and substitution of employees with ICT components has been a critical aspect of implementing service scaling. In organisations, the service scaling aspects are mostly restricted to digital services (such as Amazon Web Service), representing an early operationalisation of service scaling. However, the scaling practices and their activities offer concrete implementation approaches to transfer those desired properties of scalability to other areas. The step-by-step approach, from the modelling of the processes to the modelling of the overall service business and then to the software development, is a concrete and iterative approach that is accompanied by the customer. In summary, service companies can learn with the customer if the implementation of ICT components makes sense.
The practice of service validation offers guidance for acceptance of the scaling in CIS and the acceptance of service innovations by the customer and the employees. The activities in the practice of service validation reveal that performing several iterations can increase the coherence between service concept, service processes with ICT components and customer experience. Furthermore, the practice demonstrates the value of rapid feedback in the change of processes and structures. In summary, companies can rely on the impact of the actions taken in service scaling and service innovation, and thereby reduce the risk associated with service innovation.
Limitations and further research
This study and its methodology have their limitations. First, the aim of this study was to identify and describe practices used in scaling CIS. These practices should include detailed and complete descriptions of the "embodied, materially mediated arrays of human activity" (Schatzki, 2001, p. 11) . The descriptions of the three practices for scaling CIS were detailed on the basis of the activities and enriched with examples. However, the completeness in these descriptions require a huge effort in the research process that are not proportional to the new knowledge obtained. Therefore, the data collection was focussed on practices that were observable in all three cases and made a substantial contribution to scaling CIS. Further research could enlarge this data collection to include even more details and new practices, and thereby attain more complete knowledge of the scaling practices.
Second, the practice lens offers a unique view of the individual activities in scaling CIS. This unique view contains ambiguities in seeing and interpreting the practices because service scaling is a complex phenomenon with different knowledge needed at different stages. The data collection and analysis was designed in such a way that the research is comprehensible and rigorous on the basis of the same structure. However, this data collection and analysis included project teams and researchers with experience with the involved services. The limitation in this setting therefore results from the strengths and views of the persons involved. Future research may challenge these views by adopting a different approach to CIS scaling.
Third, the case-based setting provided the possibility to investigate service scaling in the context of CIS. This setting gave a unique possiblity of data collection and analysis that enabled the specific findings. The main limitation of this study arises from the individuality of the cases. The findings in these specific settings cannot be directly extended to other companies with the same degree of certainty that quantitative analyses can. An example of this uncertainty is that commercialisation may be a part of service innovation, but the focus of the service innovation in the considered CIS was more on value creation for the customer. At the same level of detail, it is certainly not possible to assume generalisability on other points in the practices. Thus, a further quantitative confirmation of the findings could make greater generalisation possible.
Conclusion
The growing demand for personal services forces service providers to innovate and scale their CIS. However, knowledge about service scaling practices as an operationalisation of ICT-enabled service innovation was missing. Therefore, the objective of this study was to identify and describe how service providers achieve scalability of CIS (RQ of this study). Drawing on qualitative methodsincluding a practice-based approach, a case-based data collection as well as an interpretive and in-depth analysisthis study identifies for the first time three practices for scaling CIS: service interaction analysis, service pivoting and service validation. The descriptions of the corresponding activities for each practice from the cases detail the insights. Therefore, the practices offer contributions detailing the service innovation process, the role of ICT-enabled service innovation in scaling, and the adaption of the innovations. Service providers are thereby assisted with hands-on advice on how to approach scalability of CIS.
